Quantitative assay of pentoses is usually carried out with colorimetric methods based on their reducing activity or their color develop ment with specified reagents, and is expressed as net amount of pentose using one of pentoses as a standard.
Determination of individual pentose from the mixture of pentoses is com pletely impossible with these conventional methods, because every pentose shows almost identical behavior for these reactions. Se paration and determination of respective pento ses are now achieved with ion-exchange chro matography or gas chromatography. These assay methods are highly sensitive. However, there are some difficulties to determine microquantity of the specified pentose with the excess amount of other pentoses or hexoses. Moreover, these methods can not distinguish their stereoisomers of each pentose. The most plausible method to distinguish their stereoisomers of pentoses may be the method with a specific enzyme which acts on either of stereoisomers of pentose.
However, attempts were not previously made.
Since Table II . Further evidences that a single enzyme pos sessed both activities were demonstrated by several experiments.
Ratios of the amount of both enzymes produced by this bacterium were also constant in the cells grown on either Darabinose or L-fucose. In conclusion, the (Table  III) . Moreover, L-Fucose can be detected and esti mated in the presence of 4,000-fold excess amounts of D-galactose or D-mannose with 99-104% of recovery (Table VI) . Among sugars tested in Table V , D-glucose and L-xylose inhibited the dehydrogenase acti vities with the presence of 1,000-fold excess in concentration. In contrast to D-glucose, 2-deoxy-D-glucose did not show any interference on the oxidation of D-arabinose and L-fucose even at 0.2 M in final concentration (Fig. 3) . Separate determination of D-arabinose and Lfucose from their mixture It is supposed that a single enzyme protein would catalyze the dehydrogenation reactions on D-arabinose and L-fucose as already shown in Table II . Consequently, it would be difficult to identify either D-arabinose or Lfucose in unknown sugar samples by the end point method or reaction velocity method. However, reduction velocity of NAD with Lfucose was faster than that with D-arabinose. This character will provide the proof to identify either of two pentoses. With a limited amounts of pentoses as substrate, the increases of absorbance at 340 nm after prolonged incubation reached same value disregarding the combination ratio of two pentoses. However, the reaction velocities were different and reflected the different combination ratio of two pentoses. Figure 4 illustrates the rate of reaction versus incubation period on five different combinations. In each cuvette, total concentration of two pentoses were identi- cal as 10-4M. From each curve in Fig. 4 , percent of the absorbance change to the final value was obtained at every interval (20, 30, 60 and 120 min) of incubation. These percen tages were plotted against the composition of two pentoses in the reaction mixture. Linear relationships were obtained at every interval of the reaction period. These results are illustrated in Fig. 5 . Samples containing either of two pentoses, or both with unknown ratio can be analyzed by this procedure. Reaction was followed to completion, and then percentages of oxidation rate were calculated and were plotted on every interval. Then it will be easy to identify a sample as Darabinose or L-fucose from these plots. The combination ratio of two pentoses is also esti mated from the intersection by extrapolation of these plots to abscissa. Accuracy of this procedure was found to be 96.7-103.3 %. reaction.15) In this system, aldopentose was converted to the respective ketopentose which was then determined by cysteine-carbazole reaction. Substrate specificity of pentose isomerase and specificity of color development by cysteine-carbazole reaction made this procedure possible as separate determination of specified pentose. However, sensitivity and accuracy of this procedure depended on the cysteine-carbazole reaction. A microquanti ty of pentose was hardly detected in the presence of excess amount of fructose or sucrose due to thier positive disturbance on the cysteine-carbazole reaction. This dis advantage for the assay of pentose will be removed by the present procedure with the pentose dehydrogenase. Pentose dehydrogenase is the enzyme which is specific for respective pentose and related methylpentose. The reaction product is pentonate, neither ketopentose nor pentitol. The enzyme does not show any affinity toward pentitol and most of hexoses. With D-arabinose (L-fucose) dehydrogenase, we esta blished the microassay procedure for Darabinose and L-fucose. This procedure is quite simple, accurate and sensitive. The presence of over 1,000-fold of stereoisomer of pentose (L-arabinose and D-fucose), other sugars and sugar alcohols including hexitols and all of pentitols do not interfere the assay of D-arabinose and L-fucose. Moreover, Dmannose, D-galactose (4,000-fold excess) which are usually accompanied with L-fucose in nature, do not interfere the detection and determination of L-fucose.
TABLE III. ESTIMATION OF D-ARABINOSE AND L-FUCOSE WITH END POINT METHOD
As for methylpentose, the enzyme is highly specific only for L-fucose. D-Fucose and L-rhamnose are completely innert. L-Fucose is easily detected and estimated without any interference in the presence of 2,000-fold excess of L-rhamnose and 1,000-fold excess of D-fucose. This character is also one of the great advantages of this method.
In respect of substrate specificity, this enzyme is unable to distinguish L-fucose and D-arabinose. However, oxidation reaction of these two pentoses proceeds in different rate For this purpose, NAD-regenerating systems such as pyruvate and lactic dehydrogenase would be required.
